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 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services highlights that there is a 
close nexus between the global health pandemics and the biodiversity. The COVID-19 pandemic has clearly 
indicated the importance of environmental health. Seeing the advancement of scientific field, it is clear that there 
is some link between the biodiversity and spread of outbreaks of epidemics and pandemics. Interestingly, 
preservation of biodiversity has been recognized as an important step to control the disease outbreaks since last 
one year. If biodiversity is well managed and conserved, it will act as a barrier against the spill-over of infectious 
diseases. 
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Dear Editor, 

If we go back in the history, it is clear that the epidemics 
and pandemics have caused a big loss to the human world and 
affected the development, human health, economy of the 
nation and well-being of human civilization, all of which have 
far-reaching consequences. In the recent past, conservation of 
biodiversity has been seen by linking it to the epidemics and 
pandemics. Although epidemics and pandemics have been 
observed since time immemorial, but their sources of origin 
could not be recognized at the time of occurrence and has 
always been identified later when the outbreak of diseases had 
impacted the human world. However, with the advancement of 
scientific field, it became clear that there is some link between 
the biodiversity and spread of outbreaks of epidemics and 
pandemics. Interestingly, preservation of biodiversity has 
been recognized as an important step to control the disease 
outbreaks since the last one year. 

Biodiversity contributes towards keeping the ecosystems 
healthy, which provides ecosystem goods and services to 
human beings, and boosts economy as well as mitigating the 
negative impacts of climate change. Since the outbreak of 
diseases has been observed mainly from the animals, 
biodiversity also plays an important role in preventing the 
spread of diseases by providing them with a natural shelter. 
Increased human interface with animals, livestock farming, 
illegal hunting, use of bush-meat and wildlife trade activities 
are some of the causes identified behind the spread of most of 
the infectious diseases, which are caused by zoonotic 

pathogens. Land-use changes, as a consequence of expansion 
of agricultural fields, expansion of human helmets, extraction 
of biological resources and linear infrastructure development 
is also one of the key drivers behind the infectious disease 
emergence. The majority of all human infectious diseases and 
pandemics have originated through the cross-species 
transmission of microorganisms from animals to humans, 
overwhelmingly in the Old World (Wolfe et al., 2007). Rapid 
increase in human population, human-induced changes in 
natural environment, communities’ dependency on biological 
resources, changes in micro climate at local and regional level 
are some of the driving factors, which are causes behind the 
spill over of disease outbreaks. 

Recently, an expert report of the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem 
Services (IPBES) highlights that there is a close nexus between 
the global health pandemics and the biodiversity and climate 
crisis. Further, the report indicates that COVID-19 crisis, and 
the previous global health pandemics all have one thing in 
common: Their emergence is entirely driven by human 
activities (IPBES, 2020). The United Nation’s Food and 
Agriculture Organization’s report titled ‘World Livestock 
2013: Changing disease landscapes’ stated that 70% of the new 
diseases that have emerged in human beings in recent decades 
are of animal original. This percentage show the extent to 
which human health is closely tied to livestock and animal 
health. The findings of most of the studies indicated that most 
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of the pandemics were animal-borne and wild originated, but 
finally, were the part of the human world. 

It has been estimated that nearly 60% emerging infectious 
diseases globally are zoonoses, and up to 75% of new or 
emerging infectious diseases are zoonotic in origin, which are 
increasing significantly over time (Jones et al., 2008). Besides, 
it has also been estimated that zoonoses are responsible for 2.5 
billion cases of human illness and 2.7 million human deaths 
worldwide each year due to the top 56 zoonoses (Gebreyes et 
al., 2014). A study reported that zoonotic diseases originating 
in animals and those caused by pathogens transmitted by 
vector hosts were responsible for the majority of outbreaks 
(Smith et al., 2014). Of the 1,415 species of infectious organism 
known to be pathogenic to humans, 868 (61%) are zoonotic 
and 175 pathogenic species are associated with diseases 
considered to be ‘emerging’, of which 132 (75%) are zoonotic 
(Taylor et al., 2001). 

Cases of epidemics and pandemics: 
❖ The Black Death: In the 14th century, the Black Death 

emerged as a devastating epidemic which took the lives 
of over 50 million people. This epidemic was considered 
as one of the most lethal in the history of humankind. 
The epidemic was reported to be caused by the bacteria 
Yersinia pestis, which is found in small mammals. 

❖ Rabies: Rabies is a viral form of zoonotic disease caused 
by a virus from the Rhabdoviridae family. Rabies causes 
thousands of deaths every year in over 100 countries. It 
has been estimated that about 59,000 people die from 
rabies every year in the world, mainly in Asia and 
Africa.  

❖ Avian Flu: Avian flu is also a zoonoses caused by 
Influenza, a virus subtypes. It is a type of flu that 
originally affects birds, but some strains can infect 
different mammals that are in contact with infected 
birds, including humans.  

❖ Spanish Flu (1918-1919): Caused by H1N1 influenza 
virus, Spanish flu emerged as one of the biggest 
pandemic in the world, which killed about 50 million 
people. Even though it has been assumed that this 
lethal virus has genes of avian origin, however, actual 
source of origin of the virus remains unknown, and any 
consensus has not been reached so far.  

❖ Asian Flu (1957-1958): Firstly, reported from East Asia 
from the H2N2 influenza virus, Asian flu killed about 2 
million people. It was considered that it originated 
from the strains of avian influenza (wild ducks) 
amalgamating with the human strain.  

❖ Hong Kong Flu (1968-1970): The virus was reported to 
be an H3N2 subtype resulting from the recombination 
of avian and human influenza virus. The pandemic 
killed about one million people. In 1990s, a closely 
related H3N2 virus was also isolated from pigs, for 
which it was suspected that the human H3N2 virus 
moved to the pigs. 

❖ Human Immunodeficiency Virus (HIV): Firstly, identified 
in 1980s, HIV has been known to cause the chronic 
disease named Acquired Immunodeficiency Syndrome 
(AIDS). The disease killed about 32 million people 

around the world. It is believed that the HIV crossed 
from chimps to humans in the 1920s in the Democratic 
Republic of Congo. 

❖ Severe Acute Respiratory Syndrome (SARS) (2002-2003): 
Having emerged first from the China in 2002, SARS is a 
viral respiratory disease caused by a SARS-associated 
coronavirus. It had killed about 750 people. As far the 
origin of virus is concerned various workers have given 
different views, however, all the hypothesis was related 
to the animals. Coronavirus that was phylogenetically 
related to SARS-CoV-2 were found in rhinolophus bats 
in South Asian countries including China, Japan, 
Cambodia, and Thailand (Zhou et al., 2020). 

❖ Avian Influenza (2003-2004): Commonly known as Bird 
Flu, the outbreak of Avian influenza was first started 
during 2003. Virus is known to occur in wild and 
domestic birds and normally not infect the humans. 
H5N1 strain of bird flu killed more than 400 people, 
mainly in Southeast Asia since its emergence. It first 
ravaged poultry farms in Hong Kong, before being 
transmitted to humans.  

❖ Swine Flu (2009-2010): First exposed in Mexico and the 
United States in the year 2009, and as per the report of 
WHO, it about 18500 people (lab-confirmed cases). 
However, the US Centre for Disease and Control 
Prevention (CDC) estimated that 150, 000 to 575,000 
people died from (H1N1) pandemic virus infection in 
the first year of the outbreak. 

Studies conducted in the recent past authenticates that the 
outbreak of various diseases such as SARS and Bird’s 
Influenza, which spread from the animals to humans have 
increased in the past few decades (Jones et al., 2008; Smith et 
al., 2014). A study pointed out that such spread of diseases is 
the result of increased contact between human, wildlife and 
livestock (Tollefson, 2020). The outbreaks of Ebola, Zika, 
Nipah, and COVID-19 viruses has make it clear that there is a 
need to study the source of pathogen transmission, especially 
in context of biodiversity. 

The COVID-19 pandemic has clearly indicated the 
importance of environmental health. Minimizing human 
interface with wild animals, understanding the nature, 
monitoring of the illegal wildlife trade and conserving natural 
habitats, would strengthen our efforts in future for preventing 
pandemics and epidemic. Micro-ogranisms have not always 
found harming the human beings, in fact animals are known as 
the host in serving microorganisms, some of which are 
beneficial as well. Besides, microorganisms have an important 
role in maintaining natural ecosystems, and therefore, if 
biodiversity is well managed and conserved, which serves as 
the natural habitat for these microorganisms, it will act as a 
barrier against the spill-over of infectious diseases. 
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